Effect of megestrol acetate on weight loss induced by tumour necrosis factor alpha and a cachexia-inducing tumour (MAC16) in NMRI mice. by Beck, S. A. & Tisdale, M. J.
Br. J.Cancer(1990, 62, 20-424Macmilan Prss Ltd, 199
Effect of megestrol acetate on weight loss induced by tumour necrosis
factor a and a cachexia-inducing tumour (MAC16) in NMRI mice
S.A. Beck & M.J. Tisdale
CRC Experimental Chemotherapy Group, Pharmaceutical Sciences Institute, Aston University, Birmingham B4 7ET, UK.
Summary The effect of the synthetic progesterone, megestrol acetate, on weight loss induced by both tumour
necrosis factor a (TNF) as a model for the cachexia accompanying the acquired immunodeficiency syndrome
and by a cachexia-inducing tumour (MAC16) has been studied in NMRI mice. Megestrol acetate was effective
in preventing weight loss in both model systems with treated animals having an increase in intake of both food
and water. Megestrol acetate was unable to prevent loss of body weight in animals pair-fed with TNF treated
animals, suggesting that the increase in food and water intake was responsible for the increase in body weight.
Analysis of body composition showed that the major contribution to the increase in body weight in animals
treated with megestrol acetate was an increase in water content, although there was also an increase in carcass
fat in animals bearing the MAC16 tumour given the high dose of megestrol acetate. Animals bearing the
MAC16 tumour had a significant increase in tumour weight after treatment with megestrol acetate, possibly
owing to the increased plasma glucose levels. These results suggest that an increase in appetite and weight gain
alone are not sufficient to justify the anticachectic effect of a particular agent and that body composition
analysis and tumour growth rate are very important parameters.
Cachexia is common in many malignancies and in the
acquired immunodeficiency syndrome (AIDS), and is a
significant contributory factor to the severe morbidity and
mortality (De Wys, 1985). Patients with cachexia are charac-
terised by severe weight loss and depletion of host reserves of
both fat and protein. The main causes of the loss of host
body tissues are malabsorption, starvation or metabolic
abnormalities, induced either by the virus (Chlebowski,
1985), or the tumour and, in order to study the latter effect,
we have used a transplantable murine colon adenocarcinoma
(MAC16) which produces an extensive loss of host body
tissues without a measurable reduction in food intake (Bibby
et al., 1987). While anorexia is a common finding in cancer
patients, provision of excess calories alone does not alter
median survival of patients with cancer and often patients
either continue to lose weight, or only maintain body weight,
while they receive caloric supplements that would be
predicted to result in weight gain (Heber et al., 1986).
Megesterol acetate, a synthetic, orally active progesterone,
widely used for the therapy of advanced breast cancer, has
been shown clinically to produce weight gain in more than
80% of all treated patients with a subjective improvement in
appetite occurring in most patients (Aisner et al., 1988); it is
currently being evaluated for the control of cachexia in
cancer and AIDS (Von Roenn et al., 1988).
Several modulators have been proposed to explain the
cachexia-induced characteristics of malignant tumours and
currently tumour necrosis factor a (TNF) is receiving wide-
spread attention as a tumour- or host-produced cachectic
factor (Oliff, 1988). However, while TNF is capable of induc-
ing anorexia (Mahony & Tisdale, 1988), it does not appear to
mimic the complex metabolic abnormalities induced in the
host by a cachexia-inducing tumour (Mahony et al., 1988),
which may be due to catabolic factors elaborated by certain
cachexia-inducing tumours (Beck & Tisdale, 1987). While a
high proportion of patients with AIDS have elevated levels
of TNF, which may have relevance to the pathogenesis of
cachexia (Lahdevirta et al., 1988), TNF has not been
detected in the serum of patients with clinical cancer cachexia
(Socher et al., 1988), thus possibly distinguishing between the
cachexia in the two diseases. For this reason the potential of
megestrol acetate to reverse weight loss has been investigated
after administration of TNF and by a cachexia-inducing
tumour.
Material and methods
Pure strain female NMRI mice (age 6 to 8 weeks) were bred
in our own laboratory and were fed rat and mouse breeding
diet (Pilsbury, Birmingham, UK) and water ad libitum.
MAC16 cells were maintained in tissue culture in RPMI 1640
medium containing 10% fetal calf serum (Gibco Europe,
Paisley, Scotland) under an atmosphere of 5% CO2 in air. To
produce the tumour in vivo, 2 x 106 cells were injected sub-
cutaneously into the flank, and the experiments were initiated
14 days after transplantation, when weight loss started to
occur and the tumours became palpable. All experiments
were performed with female animals since they are less agg-
ressive than males, where food deprivation can occur in
selected individuals.
Weight-losing animals were then randomised to receive
either no treatment, or 100 or 300 mg kg-' megestrol acetate
(generously supplied by Bristol Myers Company, Evansville,
Indiana, USA) in corn oil (50 mg megestrol acetate was
suspended in 3 ml of pure corn oil) administered sub-
cutaneously in the leg. Controls received the equivalent
volumes of corn oil. The megestrol acetate was administered
daily over a 7-day period and body weight, and food and
water intake were measured daily. At the end of the experi-
ment blood was removed from animals under anaesthesia,
with a mixture of halothane, oxygen and nitrous oxide, by
cardiac puncture using a heparinised syringe. Plasma was
prepared by centrifuging whole blood in a Beckman micro-
fuge for 30 seconds.
TNF
Human recombinant TNF-a (6 x I07 U ml-') was kindly
donated by Boehringer Ingelheim Ltd., Bracknell, Berks, UK
and was stored at 4'C. The endotoxin content was less than
0.125 EU ml-'. Fresh solutions of TNF were made up in
0.9% NaCl and 200 Ll of the appropriate concentration were
injected into the tail veins of female NMRI mice such that
each animal received 7.5 x 10' U kg-'. Controls received
200 yl of 0.9% NaCl. Some of the animals treated with TNF
were also given 100 mgkg-' megesterol acetate in corn oil
subcutaneously in the leg. A control group, not given TNF,
was also treated with 100 mg kg-' megestrol acetate, while
others received solvent alone. Food and water intake were
measured 24 h after the injections and blood was removed by
cardiac puncture from animals under anaesthesia as de-
scribed above. The mice were housed in wire bottomed cages
and any food wastage was caught in a tray and measured.
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Water was delivered by one water bottle per cage. Mice
receiving TNF were given paper bedding because of the
hypothermic effect.
Metabolite determinations
Blood glucose was determined on whole blood with the use
of the o-tuluidine reagent kit (Sigma Chemical Co., Dorset,
UK). Free fatty acid (FFA) levels were measured in plasma
with a Wako NEFA C kit (Alpha Laboratories, Hampshire,
UK). Plasma triglycerides were determined with a triglyceride
diagnostic kit (Sigma Diagnostic, Dorset, UK).
Body composition analysis
Each carcass was placed in an oven at 80°C until constant
weight was achieved. Carcasses were then reweighed and the
total fat content was determined by the method of Lundholm
et al. (1980). The residue was the non-fat mass. The dry
weights were also determined of the thigh plus
gastrocnemius-muscle.
Statistical analysis
The results were analysed statistically using Student's t-test.
Results
We have previously carried out a dose-response relationship
ofTNF-induced weight loss in female NMRI mice and found
optimal weight loss with no toxicity produced by a dose of
7.5 x 107 U kg-' (Mahony et al., 1988; Mahony & Tisdale,
1988). When administered intravenously, such a concentra-
tion reproducibly produced a decrease in body weight of
about 1.5 g over a 24-hour period (Table I), although subse-
quent administration did not maintain the decrease in body
weight (Mahony & Tisdale, 1988). Weight loss induced by
TNF was accompanied by a marked anorexia with a decrease
in both food and water intake (Table I) and the animals had
a sick appearance for 2 to 12 h after dosing. Megestrol
acetate was administered only at a concentration of
100 mg kg-', since higher concentrations in combination with
TNF were toxic. At this concentration, megestrol acetate
produced a highly significant reversal of the TNF-induced
decrease in body weight, accompanied by a significant in-
crease in both food and water intake (Table I), without an
alteration in the sick appearance of the animals. Administra-
tion of the solvent alone (corn oil), together with TNF,
produced no significant change in either weight loss or food
and water intake. Administration of megestrol acetate alone
to female NMRI mice caused an increase in body weight
over a 24-hour period (Table I), together with some increase
in food and water intake, although this did not reach statis-
tical significance. Megestrol acetate did not reverse the weight
loss in animals given the same amount of food and water as
the TNF-treated group in Table I (Table II). This suggests
that the increase in food and water intake in animals treated
with megestrol acetate was responsible for the prevention of
loss of body weight induced by TNF.
Analysis of body composition (Table III) showed that the
major factor responsible for the decrease in body weight in
TNF-treated animals was a decrease in water content,
although the adipose mass was also significantly reduced.
There was no alteration in the non-fat carcass mass or the
dry weight of specific muscles (thigh plus gastrocnemius
muscle). Treatment with megestrol acetate caused an increase
in the body water content of both control and TNF-treated
animals without a significant effect on the adipose tissue mass
(Table III).
As previously reported (Mahony & Tisdale, 1988),
administration of TNF caused a highly significant decrease in
blood glucose level within 24 h compared with saline-infused
controls. While administration of megestrol acetate or corn
oil had no effect on blood glucose levels in saline controls,
concurrent administration of megestrol acetate with TNF
caused a significant increase in blood glucose compared with
administration of TNF alone (Table III). Neither the reduc-
tion in the plasma levels of FFA, nor the increase in plasma
triglycerides produced by TNF, was significantly altered by
megestrol acetate (Table III).
Megestrol acetate also caused a dose-related reduction in
the loss of host body weight in animals bearing the MAC16
tumour (Table IV). There was no effect of the corn oil
Table I The effect of megestrol acetate on TNF-induced weight loss in female NMRI micea
Initial weight Final weight Weight change' Food consumptionb Water consumptionb
Treatment group (g) (g) (g) (g) (ml)
0.9% NaC1 18.2 ± 0.3 17.8 0.3 - 0.4 ± 0.3 3.18 ± 0.18 4.53 ± 0.74
0.9% NaCI+ 0.2 ml corn oil 18.5 ± 0.3 18.7 0.4 + 0.2 ± 0.2 3.18 ± 0.12 4.00 ± 0.34
0.9% NaCI+ l00 mg kg-' 18.6 ± 0.2 19.0 0.3 + 0.4±O.ld 3.93 ± 0.34 4.93 ± 0.54
megestrol acetate
TNF (7.5 x 107U kg-') 18.8 ± 0.2 16.3 0.2 - 1.5 ± 0.2d 1.39 ± 0.27c 1.87 ± 0.33c
TNF (7.5 x 107 U kg-') 19.6 ± 0.3 18.4 ± 0.4 - 1.2 ± 0.2d 1.49 ± 0.14e 1.87 ± 0.35c
+ 0.2 ml corn oil
TNF (7.5 x l07 U kg') + 100mg kg-' 19.2 ± 0.2 17.6 0.3 -0.3 ±01h 2.03 ±0.30f 2.53 ±0.13g
megestrol acetate
aThe experiment was repeated 3 times on groups of 5 female NMRI mice. Results are quoted as mean ± SEM. All measurements were made
over 24 h period. bMeasured over a 24 h period. cP <0.05 compared with saline or corn oil injected animals. dp <0.001 compared with saline
or corn oil injected animals. ep <0.005 compared with saline or corn oil injected animals. fP <0.05 compared with TNF injected animals.
P<0.01I compared with TNF injected animals. hP<0.001 compared with TNF injected animals.
Table II The effect of megestrol acetate on weight loss in female NMRI mice induced by pair feedinga
Initial body Final body Weight change Glucose FFA Triglycerides
Treatment groupa weight (g) wieight (g) (g) mm mM mM
Control 18.9 ± 0.5 16.4 ± 0.7 2.5 ± 0.4 4.01 ± 0.31 0.48 ± 0.02 0.69 ± 0.03
Corn oil (200pl) 19.5 0.4 17.4 0.5 2.1 0.1 4.20 0.32 0.56 ± 0.07 0.75 0.06
Megestrol acetate 20.2 0.6b 17.6 0.7b 2.6 ± 0.2b 3.82 0.12b 0.49 ± 0.08b 0.77 0.03b
(100 mg kg-')
aAnimals were given 1.39 g food and 2 ml water over a 24 h period and were housed individually in cages with
paper bedding. Animals were housed individually for a week before the experiment to reduce stress. Results are
quoted as mean ± SEM for 5 animals per group. All three groups were given 200jil of 0.9% NaCl by i.v. injection
at the start of the experiment. bThe values did not differ significantly from either the control or corn oil treated
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Table III The effect of megestrol acetate and TNF on body composition and plasma metabolite levels in female NMRI micea
Body weight (g) Body fat (g) Non-fat mass (g)
(% of body (% of body (% of body Glucose FFA Triglyceride
Treatment group weight) weight) weight) mm mM mM
0.9% NaCl 11.7 0.17 1.54 0.16 4.6 0.2 7.8 ±0.5 0.47 0.03 1.68 0.41
(63.3 ±0.7) (9.0 _ 0.6) (27.7 0.6)
0.2ml Corn oil 11.3 0.4 1.29 0.13 6.1 0.4 7.2 ±0.3 0.36±0.03 1.21 ±0.20
(63.6 0.4) (8.1 ± 0.5) (28.3 ±0.2)
0.9% NaCI + 100 mg kg-' 12.0 ± 0.5 1.58 ± 0.27 5.4 ± 0.3 8.3 ± 0.3 0.45 ± 0.01 2.24 ± 0.55
megestrol acetate (65.0_ 1.2)b (8.6 _ 1.3) (26.4 1.0)
TNF (7.5 x 107 U kg-l) 10.3 0.3 1.19 _0.04b 4.8 ± 0.2 4.4 ± 0.4c 0.26 0.03b 3.25 0.39b
(61.6 0.6)b (7.0 _ 0.2)C (30.4 ± 0.9)
TNF (7.5 x 107Ukg-') 11.3±0.2 1.0 ±0.04 6.1±0.2 5.28±0.11 0.18±0.04 2.31±0.21
+ 0.2 ml corn oil (62.4 _ 0.3)b (5.6 _ 0.3)c (31.0 ± 1.0)
TNF (7.5 x 107 U kg-) 11.5 0.2 1.28 0.07 4.8+ 0.1 6.2 ± 0.3d 0.33 ± 0.09 3.29 0.54
+l00mgkg-' (65.4 0.6)e (7.2 _0.3) (27.4 ± 0.6)
megestrol acetate
aThe experiment was repeated 3 times on groups of 5 female NMRI mice. Results are quoted as mean SEM. Megestrol acetate was
administered s.c. daily over a 7-day period. bp <0.05 compared with saline or corn oil injected animals. CIP <0.001 compared with saline or
corn oil injected animals. dp <0.005 compared with TNF injected animals. 'P<0.001 compared with TNF injected animals.
Table IV The effect of megestrol acetate on weight loss induced by the MAC16 tumour in female NMRI mice'
Water intake
Initial body Final body Weight change Food intake (g) ml mouse-' Tumour weight
Treatment groupa weight (g) weight (g) (g) mouse-' 24h-' 24 h-' (g)
A.
0.9% NaCl 19.7 _ 0.3 20.5 _ 0.2 + 0.3 _ 0.2 3.6 0.2 3.8 _ 0.2
0.9% NaCl + 0.2 ml corn oil 20.0 ± 0.4 19.6 + 0.4 - 0.4 + 0.1 3.4 + 0.4 4.1 + 0.2
0.9% NaCl + 0.4 ml corn oil 19.3 0.3 19.1 0.4 - 0.2 0.2 3.0 0.7 3.6 0.3
0.9% NaCl + I00 mg kg-' 19.3 0.3 20.5 0.2 + 1.2 0.2d 3.5 0.1 4.3 0.2
megestrol acetate
0.9% NaCI + 300mg kg-' 18.8 0.5 19.0 0.5 + 0.2 0.2 3.4 0.7 4.5 0.22b
megestrol acetate
B.
0.9% NaCl 18.9 0.7 13.4 0.4 -5.5+0.8C 3.1 0.1 4.5 0.2 0.53 ± 0.06
0.9% NaCl + 0.2 ml corn oil 20.3 + 0.4 15.0 + 0.3 - 5.6 + 0.5 2.9 + 0.3 3.4 ± 0.3 0.44 ± 0.06
0.9% NaCl + 100mg kg-' 19.5 0.4 15.0 1.1 -4.5 0.5 3.5 0.4 4.9 ± 0.3b 0.81 ± 0.06e
megestrol acetate
0.9% NaCl + 0.4 ml corn oil 19.9 ± 0.3 15.4 + 0.4 - 5.0 ± 0.4 2.7 + 0.2 3.4 ± 0.3 0.40 ± 0.04
0.9%NaCl+300mgkg-' 20.0±0.4 17.5±0.3 -2.5+0.4f 3.6±0.4 5.1 ±O.lf 0.97±0.04e
megestrol acetate
'The experiment was performed on groups of 10 mice and values are mean ± SEM. Megestrol acetate at 2 mg was given for 6 days but at
6 mg only for 3 days, owing to haemorrhage and the large tumour size. A = non-tumour-bearing, B = tumour-bearing. bp <0.05 compared
with non-tumour-bearing animals treated with 0.9% NaCl. CP <0.005 compared with non-tumour-bearing animals treated with 0.9% NaCI.
dp <0.001 compared with non-tumour-bearing animals treated with 0.9% NaCI. P<0.05 compared with animals bearing the MAC16
tumour treated with 0.9% NaCl. fP <0.005 compared with animals bearing the MAC]6 tumour treated with 0.9% NaCI.
solvent, or of megestrol acetate, on non-tumour-bearing
animals (Tables I and IV). Animals bearing the MAC16
tumour were healthy and active, despite the loss of weight,
and megestrol acetate had no effect on the general state of
health of the animals. Weight gain in animals bearing the
MAC16 tumour in response to megestrol acetate was
associated with an increase in water intake and an increase in
tumour weight. There was no effect of the corn oil alone
either on weight loss, or on the growth rate of the tumour
(Table IV). Body composition analysis showed a significant
reduction in both carcass fat and total non-fat mass in
animals bearing the MAC16 tumour (Table V), which was
significantly reversed in animals treated with the higher dose
of megestrol acetate (300 mg kg-'). There was no effect of
megestrol acetate on the fat content of non-tumour-bearing
animals. The major contributor to the small reduction in host
body weight loss in MAC16 tumour-bearing animals treated
with the lower dose ofmegestrol acetate (100 mg kg-') was an
increase in the total body water content (Table V). Animals
bearing the MAC16 tumour showed a significant reduction in
the plasma levels of glucose, FFA and triglycerides compared
with non-tumour-bearing controls (Table V). These levels
were not altered by injection of the corn oil vehicle alone.
However, treatment with megestrol acetate caused a
significant increase in blood glucose levels in animals bearing
the MAC16 tumour, but had no effect on the plasma levels
of either FFA or triglycerides (Table V).
Discussion
Initial clinical studies have shown megestrol acetate to
stimulate appetite and produce weight gain in both cancer
patients (Aisner et al., 1988) and in patients with HIV infec-
tion (Von Roenn et al., 1988). In both cases, the reported
appetite stimulation by megestrol acetate was subjective and
no measurements of either caloric input or of body composi-
tion were made to determine the body compartment respons-
ible for weight gain. Also a subsequent study of megestrol
acetate in a double-blind, placebo-controlled trial, although
confirming an increase in appetite, was unable to show an
increase in body weight of patients with cancer cachexia
(Sleven et al., 1988).
In the present experimental investigation we have
confirmed that megestrol acetate is able to reduce the weight
loss produced by both TNF and by the MAC16 tumour.
Unfortunately, only the acute effects of TNF can be
measured, since prolonged administration has been shown to
result in the development of tachyphylaxis to the weight
losing effect (Mahony & Tisdale, 1988). In both cases thisMEGESTROL ACETATE AND WEIGHT LOSS 423
Table V The effect of megestrol acetate on body composition and plasma metabolite levels in animals bearing the MAC16 tumoura
Body weight (g) Body fat (g) Non-fat mass (g)
(% of body (% of body (% of body Glucose FFA Triglyceride
Treatment group" weight) weight) weight) mM mM mM
A.
0.9% NaCl 12.4 + 0.2 1.7 _ 0.1 6.4 ± 0.7 6.73 ± 0.21 0.48 ± 0.07 1.72 ± 0.31
(63.6 0.6) (8.7 0.7) (27.7 ± 0.6)
0.9% NaCI+ 0.2 ml corn oil 12.6 0.4 1.4 0.1 6.1 ± 0.05
(63.6 0.7) (6.9 0.5) (29.5 ±0.5)
0.9% NaCl + 0.4 ml corn oil 12.5 ± 0.4 0.9 ± 0.06 5.6 ± 0.4 7.38 ± 0.28 0.58 ± 0.03 2.08 ± 0.13
(64.8 ± 0.4) (6.1 ± 0.4) (29.1 ± 0.3)
0.9% NaCI + 300 mg kg-' 12.6 ± 0.3 1.4 ± 0.1 5.0 ± 0.3 7.01 ± 0.27 0.38 ± 0.07 1.51 ± 0.04
megestrol acetate (64.8 ± 0.9) (6.9 ± 0.3) (28.3 0.9)
B.
0.9% NaCI 9.9 ± 0.2 0.6 ± 0.06 2.9 ± 0.3e 5.07 ± 0.20e 0.25 ± 0.03c 0.30 ± 0.08d
(64.6 0.8) (3.8 _0.3)e (31.6 0.8)
0.9% NaCl + 0.2 ml corn oil 9.4 ± 0.5 0.4 ± 0.04 4.2 ± 0.9c 3.99 ± 0.66e 0.23 ± 0.03c 0.47 ± 0.03"
(65.1 ± 0.4) (2.5 ± 0.2) (30.0 ± 0.8)
0.9% NaCI + 100 mg kg-' 11.4 ± 0.3 0.6 ± 0.07 3.0 ± 0.5c 6.25 ± 0.53f 0.33 ± 0.07 0.58 ± 0.15d
megestrol acetate (66.5 ± 1.3)8 (3.0 ± 0.5) (30.5 ± 0.5)
0.9% NaCI + 0.4 ml corn oil 9.5 ± 0.3 0.4 ± 0.1 4.2 ± 1.0c 4.71 ± 0.38 0.38 ± 0.04 0.59 ± 0.09d
(64.4 ± 0.4) (3.0 ± 0.5) (32.0 ± 1.0)
0.9% NaCI + 300 mg kg-' 11.2 ± 0.3 1.1 ± 0.06 5.2 ± 0.4 5.70 ± 0.3lV 0.30 ± 0.03 0.29 ± 0.12d
megestrol acetate (63.4 ± 0.6) (6.4 ± 0.3)h (30.0 ± 0.8)
aResults are mean ± SEM for 10 animals per group. Megestrol acetate was administered s.c. daily over a 7-day period.
bA = non-tumour-bearing. B = tumour-bearing. CP <0.05 compared with non-tumour-bearing animals treated with 0.9% NaCl. dp <0.005
compared with non-tumour-bearing animals treated with 0.9% NaCl. ep <0.001 compared with non-tumour-bearing animals treated with
0.9% NaCI. fP <0.05 compared with tumour-bearing animals treated with 0.9% NaCI. gP <0.005 compared with tumour-bearing animals
treated with 0.9% NaCl. hp <0.001 compared with tumour-bearing animals treated with 0.9% NaCl.
was associated with a significant increase in both food and
water intake, thus confirming the appetite stimulatory effect
of megestrol acetate. Megestrol acetate was unable to prevent
the loss in body weight in animals given the same amount of
food and water as the TNF-treated animals and thus weight
gain must arise solely from the increased intake.
We have shown previously that the weight loss induced in
mice by TNF is, at least in part, due to dehydration
(Mahony & Tisdale, 1989), and this is confirmed in the
present experiments. The TNF-induced weight loss is also
accompanied by a decrease in carcass fat with no effect on
the non-fat body mass. Weight reversal in TNF-treated
animals by megestrol acetate is accompanied by an increase
in carcass water content, with no effect on carcass fat, and
the weight reversal appears to be solely due to rehydration.
The reduction in blood glucose produced by TNF is also
significantly reversed by megestrol acetate but the decrease in
plasma FFA and increase in plasma triglycerides are not
affected. Hyperlipidaemia produced by TNF is thought to
arise as a result of the inhibition of adipose tissue lipoprotein
lipase activity and has been considered important in the
cachexia ( Beutler & Cerami, 1987). However, recent evidence
suggests that inhibition of adipose tissue lipoprotein lipase is
not required for TNF-induced hyperlipidaemia (Feingold et
al., 1989) and that TNF-induced hyperlipidaemia is not
inevitably linked to the syndrome of cachexia (Grunfeld et
al., 1989) and this would be supported by the results of the
present experiments.
Weight gain in animals bearing the MAC16 also arises
from an increase in body water content at the lower dose of
megestrol acetate, although both the carcass fat and non-fat
mass is also significantly increased at the higher dose of
megestrol acetate. Blood glucose levels are also increased by
megesterol acetate as for TNF-treated animals. However, the
increase in host body weight is also accompanied by a highly
significant increase in tumour dry weight, possibly due to the
increased blood glucose level. As with TNF-treated animals,
there is no effect on the plasma levels of FFA or trigly-
cerides. Tumours from animals administered megestrol
acetate had the same water content (83 ± 1.8%) as did con-
trols (81 ± 0.5%) and the increase in tumour weight arose
from an increase in cellularity of the tumours.
In many of its effects, megestrol acetate behaves like an
adrenal cortical steroid with increased water retention, due to
expansion of the extracellular volume, and an increased
blood glucose level, which may arise from a decreased
peripheral utilisation of glucose, together with an increased
glucose release from the liver. The effect of megestrol acetate
on host body weight loss in animals bearing the MAC16
tumour is similar to that of insulin, where weight reversal is
also seen with an accompanying increase in tumour weight
(Beck & Tisdale, 1989), and differs from that of fish oil,
where complete prevention of the loss of host body weight
occurs with a concomitant reduction in tumour weight (Tis-
dale & Dhesi, unpublished results). Thus, when choosing an
appropriate anticachectic treatment both the analysis of the
body compartment responsible for weight gain and the effect
of the agent on the growth of the tumour are important
parameters, in addition to the weight gain of the patients.
The authors would like to thank Mr M. Wynter for the tumour
transplantation. This work has been supported by a grant from the
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